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ABSTRACT 

The Systems Group of Alberta Government Services (a 
department of the provincial government of Alberta) is 
responsible for the management and delivery of electronic 
data processing services to other provincial government > 
departments. One of the greatest constraints on the service 
delivery has been the persistent problem of attracting and 
retaining experienced data processing professionals. After 
several years of decreasing success in recruitment efforts, 
despite increased commitment of time and dollars, management 
of the Systems Group decided that it needed "some Kind of 
manpower plan" that would assist them in better forecasting 
manpower supplies in periods greater than one year, and thus 
enable them to plan more effectively to meet future needs. 
Because management did not have a complete understanding of 
the field of manpower planning, the first seat 6G the study 
was to develop a fuller comprehension of the discipline. 
Once that was achieved, the study would be narrowed to a 
more detailed analysis of the aspects that would lead to a 


means of forecasting manpower. 
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1. ALBERTA GOVERNMENT SERVICES 

Alberta Government Services, a provincial government 
department, was formed in 1975 to centralize the management 
and delivery of certain common service functions within the 
government, as a result of a government-wide reorganization. 
' The new department contained five divisions: the Operating 
and Maintenance Division, the Supply Division, the 
Administrative Services Division, the Public Affairs 
Division, and the Computing and Systems Division (to be 
later renamed the Information Services Division). The 
Computing and Systems Division was responsible for 
electronic data processing functions previously held by the 
Provincial Auditor, which could be roughly classified into 
two main areas: operations and systems. The Data Center 
Group was responsible for the operations side, which 
embraced what is commonly called "hardware" (the actual 
physical equipment) and all jobs related to feeding and 
maintaining the equipment. The Systems Group consisted of 
programmers and analysts who wrote programs and design 
business systems (software) to be run on the hardware. 

One year after the formation of AGS, the Systems Group 
was aRganized into four branches: New Projects was 
responsible for developing new systems, Production Systems 
was responsible for maintaing previously established 


systems, Cross-Government Systems (later to be called 


' Alberta Government Services, "Annual Report, 1975-76" 
(1976). 
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Financial Administration Systems) developed and maintained 
financial systems exclusively for the Controller’s Office, 
and Planning and Support provided internal planning and 
training services. (See Figures 1 and 2 for structure.) In 
August of 1978, the planning function was separated from the 
Systems Group to be incorporated into a separate Planning 
and Policy Branch. 

Branches were structured into a series of project 
teams, each headed by a Project Manager. The teams normally 
consisted of varying numbers of programmers and analysts. 
Occasionally, a team also contained a project clerk who 
performed various clerical support activities. The numbers 
and Kinds of employees on teams partly depended on what 
kinds of employees were available as well as the work 
performed by the team at the time. (See Figure 3 for a 
sample project team structure. ) 

Traditionally, Government services had complete control 
of electronic data processing activities for the provincial 
government, although user departments often had a few 
programmers or analysts working within the individual 
department to perform minor tasks. All new positions, 
hardware, or systems had to be approved by the deputy heads 
of Miben ta Treasury and Alberta Government Services. 
Government Services was also responsible for procurement of 
private sector data processing systems services. Demand for 
electronic data processing (EDP) services within the 


government grew steadily in the years following the 
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FIGURE 2. COMPUTING AND SYSTEMS DIVISION ORGANIZATION CHART, 1976 
SOURCE: ALBERTA GOVERNMENT SERVICES ANNUAL REPORT 1976- 
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inception of Alberta Government Services. Since government 
policy supported the’ letting of work out to the private 
sector when practical, increasing amounts of systems 

deve lopment work was let to private consultants. In 1978, a 
Procurement Branch was formed within the Systems Group to 
tender, award, and administer contracts. 

The general high demand for EDP led to a shortage of 
trained personnel throughout the industry, and both the 
private and public sectors have suffered from the imbalance. 
The provincial government has contracted out ever greater 
amounts of systems development work, 2 but the increased 
load on the private sector has tended to cause similarly 
understaffed consulting agencies to hire experienced 
analysts away from the government when possible. As a re- 
sult, the Systems Group has suffered a continuing lack of 
experienced systems analysts. Although the Group also | 
employs personnel in clerical and managerial positions, 
there has been less difficulty in recruiting to and 
retaining people in these categories. 

Although most government positions are filled by local 
labour markets, Government Services has had to embark on 
more aggressive and dispersed recruitment campaigns through- 
out Canada and in Great Britain in order to meet the needs 


for systems analysts. Alberta Government Services recruits 


2 In fiscal year 1977-78, AGS contracted out approximately 
one million dollars of systems work to the private sector; 
in 1979-80, $3,200,000 was contracted out. (Source: Annual 
Reports. ) 
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at universities and technical schools, but the graduates do 
not meet the government’s immediate requirements for 
experienced analysts. The overseas and out-of-province 
recruitment efforts have borne increasing overhead because 
of controlling agency requests for more detailed information 
to justify the expensive recruitment campaigns. The 
Personnel Administration Office (PAO) is a provincial 
department controlling formal personnel functions for 
Alberta Government departments, and although PAO has 
delegated much day-to-day classification and recruitment 
authority to departments,it still is highly involved in 
uncommon campaigns such as those initiated by Government 
Services. Overseas recruitment is carefully monitored by the 
federal Department of Manpower and Immigration, and certain 
conditions must be met before overseas recruitment 
activities are allowed. Recently, Manpower and Immigration 
has requested detailed manpower statistics on 
previously-hired immigrants, and AGS has had difficulty in 
supplying the information since measurements of that nature 
have not been taken, and the data is difficult to retrieve. 
Another pressure on the Systems Group has been caused 
by the blossoming of the computer capacity held by the 
department. High demands for systems forced hardware growth 
to the extent that plans for two more data processing 
installations were initiated. Major installations already 
exist in Edmonton and Calgary, the third center will meet 


additional general data processing needs in Edmonton, and 
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the fourth center (a smaller, special purpose center) will 
be dedicated to Tax Administration. 3% Already the capability 
to process more and more systems has led to a concurrent 
growth of the need for production analysts. (See Figures 4 
and 5.) In 1981, the original Production Branch divided into 
two Production Branches (A and B), each serving a number of 
the existing clients. In response to recent changes, the 
Systems Support Branch has also grown considerably, both 
through the expansion of present functions and through the 
addition of new ones, such as the responsibility for some 
common software systems. Part of the responsibilities of the 
Procurement Branch were reabsorbed into the Systems Suppor t 
Branch, which has been renamed to the Application Support 
Branch. Other responsiblities were transferred to the Supply 
Division within the department. 4 (See Figures 6 and 7.) 

As described, the Systems Group has been under 
increasing pressures since its formation, stemming from 
increased demand for services, a shortage of experienced 
personnel across the marketplace, and the rapid changes 
associated with the entire EDP industry. 

_The magnitude of the overall changes has heightened 
management’s concerns about its ability to recruit adequate 
numbers of trained personnel to meet future demands, 
especially when considering the shortage of qualified 


3 Alberta Government Services, Information Services 
Division, "Strategic Processing Plan, June, 1981" (1981). 

4 Alberta Government Services, Information Services 
Division, Computer Systems Group, "Operational Plan 1981/82" 
(1981). 
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SYSTEMS IN PRODUCTION 
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FIGURE 4. SYSTEMS IN PRODUCTION, BY FISCAL YEAR-END 
SOURCE: ALBERTA.GOVERNMENT SERVICES ANNUAL REPORTS 
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FIGURE 5. COMPUTER HOURS USED DURING FISCAL YEAR 
SOURCE: ALBERTA GOVERNMENT SERVICES ANNUAL REPORTS 
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FIGURE 6. SYSTEMS GROUP EXISTING STRUCTURE, 1980-1981 
SOURCE: ALBERTA GOVERNMENT SERVICES COMPUTER SYSTEMS 
GROUP OPERATIONAL PLAN, 1981-1982 
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FIGURE 7. SYSTEMS GROUP PROPOSED STRUCTURE, 1981-1982 
SOURCE: ALBERTA GOVERNMENT SERVICES COMPUTER SYSTEMS 
GROUP OPERATIONAL PLAN, 1981-1982 
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personnel. Thirty-five new positions were created for the 
1981-82 budget year, bringing the proposed establishment up 
to 181 positions, and adding significantly to the 
recruitment burden. 5 In addition, management is now 
concerned about how they might predict the kinds of analysts 
that will be needed in future years. Ultimately, the 
Executive Director of the Systems Group wishes to be able to 
produce a three year rolling projection of available and re- 
quired manpower. Side issues under review are those of 
employee retention, attrition, and career planning to meet 


the needs of weak areas of the organization. 


1.1 Current Manpower Management 

Although the Systems Group did not practice manpower 
planning in the most formal sense, many systems used to 
administer personne! were already present, and could 
contribute to general manpower planning. © The majority of 
these systems are not under the direct control of the 


Systems Group. 
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6 The following information is based on the researcher’ s 
personal Knowledge of the organization, gained through two 
and one-half years experience as a Personnel Administrator 
in the Alberta Government Services Personnel Branch. 
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1.1.1 Classification Systems 

The Alberta Government uses a common, centralized clas- 
sification system to determine job types and levels. The 
central concept to the classification system is that of a 
“position”. A "position" represents a set of duties that may 
be accomplished by one person. Positions are administered 
separately from the individuals that hold them. Depending on 
the duties to be performed, a position may be classified as 
belonging to a category of job types (such as Systems 
Analysts) and it may be classified at a specific level (such 
as a Systems Analyst III). 

For administrative purposes, each specific position is 
identified by an eight-digit position number. Classification 
levels may also be identified by a numeric code (class num- 
ber). For pay purposes, a classification level is matched to 
a specific salary grade (or range of grades) on a salary 
grid. Salary grades may have more than one rate of pay 
(called periods) so that an employee’s salary may be 
incremented to recognize satisfactory performance without 
having to promote the employee to a higher job classifica- 
tion. 7 A person filling a specific position must meet spe- 
cified minimum education and experience standards in order 


to fill that position. However, if their qualifications are 


7 To illustrate, a person may occupy position 2609-9999. The 
position (and therefore the person holding it) is classified 
as a Systems Analyst III (class number is 0796) and the 
employee is currently paid at salary grade 72, pay period 4. 
The employee’s class title is Systems Analyst III, but their 
job “title is,’ Production) Analyst). 
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higher than necessary, the position is not normally changed 
to a higher level. Instead, the individual must apply for 
another position of a higher level. A position level changes 
only when the required duties change, except in the case of 
a "growth series" of positions, which will be explained 
later in the chapter. One of the Personnel Administration 
Office’s functions is to provide classification standards to 
departments, which must have a written job description on 
file in PAO for every position held on the department’ s 
establishment. The Systems Group has the authority to 
establish the number of employees they need through the 
government budget system, but AGS Personnel or PAO must 
approve the position classification level at which the 
employees are to be hired, using the classification 
standards as the benchmarks for determining position type 
and level. Systems comprises a variety of job types inc lud- 
ing management positions, systems analysts, programmers, 
clerks, and online data processing operators. This study 
addresses only the programmer and analysts positions, which 
form the bulk of the establishment. Although the clerical 
and management positions in general will be viewed briefly 
in the context as part of potential career paths within the 
Systems Group, positions in these categories have not 
experienced the same employee turnover as have those in the 
programmer-analyst categores. 

Programmer positions are positions within the 


government bargaining unit represented by the Alberta Union 


Wr) eet Sly: . 8 afl’ Cee 
we rae f ~ 


5 *s = i 7 " ; 7 1 “i 
° 7 7 tow A 7 GS - 7 i oe er 
: i" ie : ny o} i 


ah 


ary ert Peete doen et pera ed les ana pat 
| eo gore Au fait (iene per” eer aN D. h ied we i" 
wanes. ixEP cli nue W . Coat ey we fain daa 
rh oes SERRE taesee | Sects le ae fener wnt n 1 
RTS Uy ae ed Pa ae et ite ey 5, ! iat wie’ 

rerite: 5" orth MeL eath wreequrey ats ae 


a Le 


domaine bay ri fies | tga 2 ei eaReeligy aah atl ae np (tiple 


a) 


Ae 


Pe ee Sauna ren inant 

1 alt AAGAL ots cy on. ribet meer ‘tadved gt ee one , 

fA iN SEY? \ EE phe age) eect Parte a 

ana inet) bees Vert gees) Gig 3p. facies as ri i 

et nai . : “den WSR DY Poet ani SAT e ‘ ty 

wit Fath, 97 heer; gitd jal Ps DEFY +“ af, re) 

‘erty? rig ee) idee’ 7 at Oe adeiriarveil art ea’ > wt 

aero * dea ' aad r _ i y balitieectth : 

Ty Ls dee eee ae eee Leila, pane be Mp 

hos eye anh tang WA A aise chia bs 
=. FAN 1) age BOCs ‘py "E. ayant i ti de chee 

a aot -T sf ths jon ivf A Them pa, att sis sil 

7 pra ie PSG) iy att ola Ai vigis TU? iy noniteot: Aas nin 

— mens Hy) Seay &G peter thier uy vA hay koe 

ike a9m)' Cai i gree eon art Aa , a4 


tah a, bast = Acar oe 


en 


ites a’ a fy ae Mice 
; liaising ied Wi bsiAbe 
a." ig 


of Provincial Employees. Wages and fringe benefits are 
poe collectively. Systems Analyst positions are 
divided into levels I through IV, reflecting increasing 
levels of technical Knowledge and expertise. (See Figure 8.) 
These positions are excluded from the bargaining unit 
because of the confidential nature of some of the systems 
developed and maintained (notably salary systems), and so 
wages and benefits are set arbitrarily by the Personnel 
Administration Office after review of similar positions in 
private and other public organizations. Benefits are essen- 
tially similar for bargaining unit and excluded positions, 
although there are some minor differences such as in 
overtime provisions. 

The Systems Analyst positions are also differentiated 
by the Kind of work done, and consequently there are 
development analysts, production analysts, analysts that 
consult on systems procurement and contract administration, 
analysts that conduct and contract out training in data pro- 
cessing, and analysts that formulate and evaluate systems 
standards. The categories are not mutually exclusive, and 
until an employee reaches the level of Systems Analyst IV 
they are not normally considered to be specialists. 

When any type of position is created in the Alberta 
Government, a description of its duties and responsibilities 
is forwarded to either to the departmental personnel office, 
or PAO, depending upon which agency holds classification 


authority. The department holds delegated authority for the 
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classification of Programmer and Systems Analysts I to III 
positions. The Personnel Administration Office classifies 
Clerk III, Systems Analyst IV, and management positions, 
using departmental recommendations in its decisions. For 
most positions, the classification is predicated on the 
nature of the work to be done. However, the progression from 
Programmer to Systems Analyst I and on up to Systems Analyst 
Ill is considered to be a growth series, and a position can 
be upgraded on the basis of the incumbent's increasing skill 
level, subject to some time considerations (an employee must 
spend a minimum of one year at each level) and performance 
considerations. The upgrading of an employee from one level 
in the growth series to the next may occur upon a project 
manager’ s recommendation, with a departmental personnel 
officer’s concurrence. The minimum time stipulation of one 
year at each level does not imply an automatic promotion 
each year--rather, the individual must meet the manager’ s 
expectations of performance. To be promoted to a Systems 
Analyst IV or managerial position, an individual must apply 
on a job competition to be interviewed and compared against 
other applicants. Entries from other types of jobs into the 
programmer analyst series are also achieved through the 
competition mechanism, but once an employee enters the 
series, their promotions are determined by the previously 
described recommendation process. A mechanism exists to 
exempt personnel from the necessity of applying on a 


competition in special cases, but its use is discouraged and 
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therefore is subject to rigid constraints. (An exemption 
from competition requires both Deputy Minister and PAO 
approvals. The approvals are granted only after it has been 
conclusively shown that no other potentially suitable 


candidates exist.) 


1.1.2 Recruitment Systems 

The Personnel Administration Office is responsible for 
all recruitment and selection activities in the Alberta 
Government, but it delegates a considerable amount of 
responsibility for this to the departments. However, PAO 
retains control over the advertisement of any vacant posi- 
tions, so that all recruitment activites must be initiated 
through PAO in order to obtain advertising. The files of 
applicants are sent to the department and the actual 
interviews are conducted within the individual departments. 
Once a successful job offer has been made, the recruitment 
file is returned to PAO for a post-audit check. 

No vacant positions may be filled permanently without 
the initiation of a job competition, except in the case of 
transfers between positions with identical levels, or in the 
rare cases of exemptions. 

Entry to the Programmer-Analyst series can occur 
through several different recruitment programs. (See Figure 
9.) Generally, recruitment activity is not initiated unless 
there are vacant positions, and thus potential applicants 


are not considered for interviews unless there is a 
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competition in progress. Although their resumes may be held 
until a competition occurs, the high demand for EDP 
personnel almost guarrantees they will have found other 
employment by the time the government initiates a 
competition. This somewhat artificial barrier to recruitment 
action may be dropped if the government changes from 
managing the manpower pool on a position basis to a manyear 
basis. (A manager may budget for 20 positions, but because 
Of vacancies may only get 12 manyears of actual people time. 
With a manyear allotment, a manager can overhire during one 
period, but through expected attrition still meet the budget 
at the end of the budget cycle.) Although there is no 
definite indication that the government wil] Shane to a 
manyear system, the matter is under consideration. 

Entry to a programmer position may occur in three 
different ways. The most common is through formal Systems 
Group recruitment drives at technical schools across Canada. 
Potential graduates are interviewed by Systems managers, and 
are offered positions contingent upon successful completion 
of a certified program. Relocation assistance is provided to 
students moving to Emonton to work for the group. The 
Technical School Recruitment Program is conducted annually. 

A second means of recruiting to programmer positions is 
intended for clerical personnel who wish to upgrade them- 
selves into a technical/professional level of work. Junior 
clerks may apply on a competitive basis to become Project 


Clerks (Clerk III’s) who provide clerical support for a team 
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of programmers and analysts, under the direction of a 
Project Manager. The Project Clerk is apeetediee take 
in-house courses and night courses from NAIT or the 
university to develop programming skills, and when the clerk 
reaches a sufficient level of expertise they are encouraged 
to apply for a programmer position through the competitive 
route. 

A third means of entering a programmer position, the 
open competition route, is more general. In an open 
competition, the government will accept any applicants. 
Their training and skills are subsequently assessed against 
set standards as well as against the skills of other 
applicants. Although technical school graduates are 
preferred, applicants with no training but related 
experience will have their experience assessed on an 
equivalency basis to education. The assessment is monitored 
carefully by Personnel, but it is open to managerial 
discretion regarding the applicability of the experience. 

Entry to a Systems Analyst I position can occur through 
a University Recruitment Program, promotion from a 
Programmer position, or through open competition. A 
University Recruitment Program is conducted concurrently 
with the Technical School Recruitment Program, and it is 
similar in almost all respects. Offers are made to students 
graduating from three- or four-year programs with 
specialization in courses relating to data processing. No 


special recruitment efforts are made to attract graduate 
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students although their applications are considered to be 
desirable. Relocation assistance is provided to out-of-town 
students. 

Systems Analyst II and III positions are normally 
filled through internal promotions or through open 
competitions advertised within Alberta and throughout 
Canada. For the last two years, however, the Systems Group 
has also conducted special recruitment activities in Great 
Britain to hire experienced analysts. Relocation assistance 
is provided to successful candidates. The out-of-province 
and British recruitment programs are expensive, time 
consuming, and subject to outside agency approval, but they 
are the major sources of experienced personnel. 

Government Services can accept transfers to any job 
level from other government departments but traditionally 
these personnel are asked to apply on an open competition so 
that their qualifications may be assessed relative to those 
of others by an interview panel. There is some disparity be- 
tween various departments’ assessments of skill and 
experience levels, and the interview process is intended to 
rate incoming personnel relative to Systems Group employees. 

The most recent program undertaken by the Systems Group 
is Known as the Systems Analyst Trainee Program. The Systems 
Group has requested applications from current government 
employees holding non-dataprocessing degrees. Eight 
candidates have been accepted to enter a program featuring 


both in-house training and work experience, intended to 


—— 
a | 


gob} betselanno ergignet bast she thi oa 
fois Wee teo ge? bab vara Al cosaer ange siete 


wi, on , a 
(3 — 


a eevee ecg] Pat il). =a were) ere 


; “eas 
ie be ris { ein B) vi em ' cor a | eet: Teac / hes 


’ 
(ae tid ke cite aly ee ee depend 1 


NPA ied Ae ONT, Se ened) - ws La! ig, est = & 


—_ ~ 


; m 

> Fa) ool los trim ic ong SP SSSS Gel a oe 
: ay 

Be tae eae Biss livirtese HAD rad gegen vii Obit 


y ' # 7 
tig tag iat ws) hy ete Japenese 02 GeaTve 


i : ry oy 
Ov tl BORE. Gat grit Syn. Lec ee ee 


ied 
ee 


Set \/ he werarinien wemraree cle to o48 EOS: iG 
wal 1a eer Me <a Mpa be | bear ree wo 

er Soup ti tote? AGA OC Gack’ mem eneiw tad ae oS 

mA aeealk 4 Gira At piace 18 ae rhea vot arin g Ho 
Pons, Me 8S. hy YY sey As re wis one ie. 

of ey ial Sy wosme Sees 2 Gite §/ ai tne te io oma hgh 

St sais (ites “ad ah wet a ee Wi ae valk Wt 
nie i oe =.) re etent LP? | qanly Ce) mats oe 

Of mane. ad S22229R iv waa ee WED |, ce Gye | ene 
RIT es) OYE STINE Se, Otel dil a epee, see 
pepe Smetheys oy wy tt Mikal 7, pare iPaess. Vege a 
cepted? wa? Wiingqidnt! Geetha palate, Saka We we 
re eg pala SO i (ac PA Seri) Ba) ) <piiee ahd Ai _, 

} Wat? BF? Pkt Jabali ep toy da 
ania kinins Pai wins naka 


22 


develop the trainees into Systems Analyst II’s. The first 
competition for this program was only opened in October, 
1981, with the successful applicants to start in February, 
1982, and so there has been little opportunity to assess the 


program’s full impact yet. 


1.1.3 Training Systems 

The Personnel Administration Office provides virtually 
all training for small departments, but larger departments 
such as Government Services offer some in-house training 
through the Personnel Branch of the department. The Systems 
Group is unusual in that it provides extensive data process- 
ing training to its own personnel and to those in othe 
departments. Personnel Branch training and Systems Group 
training are administered separately. 

Alberta Government Services has its own pool of 
organizational development specialists who have been 
responsible for projects such as the development of a 
departmental performance appraisal system that supplements 
the one given by the Personnel Administration Office. 
Department personnel meet annually to set goals that are 
communicated down through the organization. Supervisors are 
then expected to meet with their employees individually to 
develop personal work objectives for the year, with 
departmental objectives as the basis. At the end of the 
appraisal period, the performance of each employee is 


“measured against the goals they developed with their 
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supervisor. 

A skill inventory was developed for managers in 1978 as 
a result of a manpower planning program initiated by PAO, 
but the inventory was never updated and consequently it was 
not put to use. Although the study led to recommendations 
that manpower planning be considered for all computer 
personnel within the government, apparently no followup 


action was taken. 8 


1.1.4 Planning Systems 

The most formal planning of the various manpower 
systems just described essentially comes from the budget 
process. Budget planning normally occurs in the context of 
what programs will be Kept, added, or deleted. Programs 
justify numbers of employee postions. The budget planning 
process does not usually consider how programs are actually 
designed, implemented, or administered: these issues are 
left to management. The budget planning process merely 
provides a general framework for manpower plans since it 
only provides numbers of positions with which management can 


work. 


8 Alberta Government Services, "Manpower Planning in Alberta 
Government Services, March 10, 1978" (1978). 
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1.1.5 Information Systems 

Information about this wide variety of personnel 
related systems originates out of several areas. For exam- 
ple, the government-wide payroll system, which is part of 
the Alberta Financial Information System(AFIS), belongs to 
the Controller’s Office. Systems Group managers receive 
budget-related reports such as reports of salary cheques 
paid to employees. Some forms produced by AFIS are held on 
personnel files, supplying information about salary and po- 
sition. The departments have little access to secondary in- 
formation that could potentially be made available through 
Barone system isoconsidered to) be va database’ system, and 
the computer files do carry the information that would be 
useful for manpower planning activities such as forecasting. 
However, since the system is dedicated to the Controller's 
Office; i tewould be difficult to obtain’ information: for 
departmental use. 

The Personnel Administration Office once supplied a 
chart-type report of organizational structures to personnel 
branches in departments, but the system fell into disuse for 
approximately eighteen months. The Personnel Administration 
Office recently developed a system to report training 
activities throughout the Alberta Government, with the 
intention of being able to develop individual training 
profiles, but only limited information is available to 
departments. PAQ is also in the acess of developing a new 


personnel information system, but the system appears to be 
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intended solely for the use of PAO. 

The Systems Group runs a time reporting system which 
monitors hours of work for each employee so that analyst 
time may be charged to user departments. The system supplies 
information on the use of flextime, sick leave benefits, 
training time, and vacation usage, as well as actual hours 
of time spent on each work project. One byproduct report 
from this system is a listing of training an employee has 
received or will receive during a one-year period. In addi- 
tion, the Systems Group monitors position vacancies and 
recruitment action through the use of a small reporting sys- 
tem. | 

A variety of manual information systems within Alberta 
Government Services provides the remaining information 
available about Systems Group employees. None of the manual 
or automated systems are closely coordinated to one another, 
and information on personnel is more often a byproduct of a 
system intended for another purpose, such as the provision 
of financial information. Because different groups are 
responsible for different systems, information sharing tends 
to be limited. 

The Personnel Branch of Alberta Government Services 
keeps a variety of records on each employee, including 
personnel records, job descriptions, and classification 
records. This information is not integrated into any one 
particular format that might be condusive to overall] 


assessment of the personnel working for the Systems Group. 
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2. LITERATURE REVIEW 

The literature research for this study was conducted 
with the intent of meeting two specific goals. The first 
goal was to gain a general understanding of manpower 
planning as a discipline, and the second goal was to focus 
on the components of manpower planning that might lead to 
the development of forecasting models. There is fairly 
extensive literature on manpower planning. Initial studies 
in the field stemmed from attempts to cope with high 
industrial turnover before and during World War I. A signif- 
icant number of studies were published around 1960, and to 
the present continuing efforts have established a variety of 
Papneaches to manpower planning. Conferences sponsored by 
NATO took place in both 1967 and 1977 to address the topic. 
The 1967 conference focused on manpower planning in a 
defence context and the second conference considered 
manpower planning and organization design. 

Definitions of manpower planning vary, but a few 
representative examples will serve to illustrate some common 
themes. Stainer utilizes a British Civil Service definition 
which describes manpower planning as the “strategy for the 
acquisition, utilization, improvement, and preservation of 
an enterprise’s human resources". % He goes on to elaborate 
"Manpower planning aims to maintain and improve the ability 


of the organization to achieve corporate objectives, through 


9 Gareth Stainer, Manpower Planning: The Management of Human 
Resources, (London, England: William Heinemann Ltd., 1971), 
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pe development of strategies designed to enhance the 
contribution of manpower at all times in the foreseeable 
future’. 1° Killian defines manpower planning as the 
“process by which an organization ensures that it has the 
right number of people, with the right kinds of 
qualifications, at the right place, and at the times when 
they can be most economically utilized". '' Bartholomew and 
Forbes define manpower planning in a general sense as "the 
attempt to match the supply of people with the jobs availa- 
ble to them". ‘2 They go on to comment that "Manpower 
planning, unlike individual career planning, is concerned 
with numbers, that is, with having the right numbers in the 
right places at the right time’. '3 

Manpower planning can occur at the corporate, 
industrial, or national levels, and each level involves 
somewhat different analysis and modified techniques because 
of the manpower pool studied and the somewhat differing 
objectives of the researchers. Research on the components of 
corporate manpower planning revealed such diverse areas as 
training and development, task analysis, ski] classifica- 
tion and inventories, career planning, performance 
appraisal, and organizational design. From this perspective 
it appeared that the Systems Group already had some manpower 


ion Hordern pat on 
11 Ray A. Killian, Human Resource Management: An ROI 
Approach, (New York: AMACON, 1976), p. 42. 


12 David J. Bartholomew and Andrew F. Forbes, Statistical 


Techniques for Manpower Planning, (Chichester, England: John 
Wileveanchsons tdi tno 7). p els 


13 Ibid., p. 1. 
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planning systems in effect. For example, the Systems Group 
used formal job classification systems, recruitment systems, 
and performance appraisal systems. None of these topic areas 
led directly to forecasting, however, and so only a general 
survey was taken of each. 

To focus on the issue of forecasting, a good 
perspective is provided by David Bell, who delineated five 
elements of manpower planning: 

1. Systematic analysis of manpower resources 

2. Forecast of manpower demand (or requirements) 

3. Forecast of manpower supply 

4. Reconciliation within the constraints of the 

company’ s circumstances 

Dweedlams ror lactone |4 
Systematic analysis of manpower resources includes analysis 
of internal and external supplies of manpower, relative to 
the organization. Demand forecasting stems from analysis of 
corporate objectives and strategic plans, with the purpose 
of quantifying desired corporate output to then derive 
numbers and Kinds of employees that will be needed to meet 
those demands. Supply forecasting may be used to predict 
manpower supplies from either the internal or the external 
labour markets. Comparisons of demand and supply forecasts, 
and review of corporate goals and constraints provide the 


framework for ultimately developing the manpower plan. 


14 David J. Bell, Planning Corporate Manpower, (London: 
Longman Group Ltd., 1974), pp. 9-10. 
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There is fairly extensive literature on manpower 
forecasting at all levels, and much research has been 
conducted in civil service settings, particularly in Great 
Britain. '5 Most forecasting models are intended for large 
organizations with significant numbers of employees (eg. 500 
to 1000) , and only limited work has been done on smal] 
organizational units. Virtually all models are based on data 
gathered to measure the stocks of personnel within the 
organization at any one point in time, and the flows of 
people from one time period to the next. Flows occur as a 
result of processes such as hiring, resignation, retirement, 
transfers, promotions, and demotions. The choice of one 
model over another is partly dependent upon the data availa- 
ble, and on the assumptions the organization wishes to make 
in analyzing the data. 

Canadian use of manpower forecasting is visible only at 
the national levels. The Department of Manpower and 
Immigration uses both a short-range and a long-range 
forecasting model (named FOIL and COFOR respectively) to 
predict anticipated surpluses and shortages of specific 
occupational types across Canada. Although it is expected 
that some companies in Canada forecast manpower needs and 


supplies, their efforts are rarely published. 


15 A, R, Smith, ed., Manpower Planning in the Civil Service, 
(London: Her Majesty’s Stationery Office, 1976). 
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3. OUTLINE OF THE STUDY 

Because the Systems Group has so little integrated data 
upon which to base a manpower forecast, the purpose of this 
study shall be to provide a detailed systematic analysis of 
the Systems Group’s internal supplies of programmers and 
analysts, and an analysis of the behaviour of the internal 
manpower pool since the final major reorganization in April, 
1976. The focus on the internal as opposed to the external 
supplies was considered to be most practical since some data 
was already available, and it would meet the Systems Group’ s 
requirements for information to justify recruitment 
activities to outside agencies. Detailed data is also a 
precondition for the establishment of a forecasting model. 

The subjects for the study are all the programmers and 
systems analysts that have been employed by the Systems 
Group of Alberta Government Services on or since April 1, 
1976, until September 30, 1981. April 1, 1976, was chosen as 
the starting date because the organizational structure of 
the Systems Group was established into the form stil] 
present in 1981. Although some changes in structure have 
occurred after that date, they involved only 3 analysts, and 
the changes were not judged to be large enough to signifi- 
cantly affect the data. The September 30, 1981, cutoff date 
was arbitrarily chosen. 

Information was gathered almost exclusively through 
analysis of departmental records. All files were reviewed 


directly by the researcher except in the case of personne] 
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files held by departments other than Alberta Government 

Services. Since departments were reluctant to release 

confidential files, in these instances a personnel 

representative from Government Services obtained as much in- 
formation as possible over the telephone. If data was 
unclear from the records, attempts were made to discuss the 
item with the Systems Group manager responsible for the 
employee under questions, to clarify any discrepancies. 

For each employee, the following pieces of information 
were gathered to form a profile: ‘'& 

NAME 

SEX (Male, Female, Unknown) 

DAES GES BIR 

MARITAL STATUS (Married, Single, Unknown) 

COMMENCEMENT (Branch, Class Number, Title, Position Number, 
Grade and Period, Effective Date, Provision of Monetary 
Assistance for Relocation) 

EDUCATION AT TIME OF COMMENCEMENT (Related University 
Degree, Related Technical School Diploma, Various 
Courses, Unknown) 

RECRUITMENT SOURCE (Open, School Recruitment, British 
Recruitment, Transfers from Other Departments, 
Transfers Within Alberta Government Services, Unknown) 

PROMOTIONS (Branch, Class Number, Title, Position Number , 


Grade and Period, Effective Date) 


16 Recruitment and termination categories will be explained 
in Chapter Four. 
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ANNUAL INCREMENTS (Branch, Class Number, Title, Position 
Number, Grade and Perfod, Effective Date ) 

TRANSFERS (Branch, Class Number, Title, Position Number, 
Grade and Period, Effective Date) 

TERMINATION (Branch, Class Number, Title, Position Number, 
Grade and Period, Effective Date) 

REASON FOR TERMINATION (Employment Reasons--Promotion to 
Management Position in AGS, Transfer to non-Systems 
Group Position in AGS, Transfer to Another Department, 
Employment outside Alberta Government; Family Reasons; 
Personal Reasons; Unknown) 

Information was available from the following Kinds of 
records: individual personnel files in AGS, personnel files 
in other departments, position cards (AFIS102 and PAQ33), 
pay unit rotary card files, attendance cards, quarterly 
reports, monthly staff reports, and managers’ files. 

Education categories were derived from recruitment and 
classification standards promulgated by the Personnel 
Administration Office. A related university degree is one 
that include specialization in courses relating to program- 
mer analyst duties. A Bachelor of Science Degree in 
computing science, math, or operations research is 
considered to be related, and occasionally a Bachelor of 
Commerce Degree is considered to be related when it includes 
work in several computing science courses. A related diploma 
is one in computing technology from an institute of 


technology or a college. The designation of various courses 
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includes night courses taken from colleges and universities, 
or courses taken during employment. Because of the Cee acal 
nature of data processing, some kind of training is 
generally required to enter the field, and training is nec- 
essary to keep abreast of changes. Thus, the minimum 
education any employee will have falls in this category. 
Note was made of organizational events such as 
reorganizations, classification reviews, and pay reviews. 
Personnel files held in the Personnel Branch of Alberta 
Government Services '7 were used as the primary source of 
information since they potentially contained information on 
each of the items listed above. Many pieces of information 
were present on the personnel file more than once, thus al- 
lowing for a double-check on the accuracy of the informa- 
tion. Information on the personnel file was more likely to 
be valid than that from other sources since many of the 
forms holding the information were used for pay purposes, 
and thus were subject to more rigorous checks and audits. If 
there was a discrepancy between information from a personnel 
file and that from another source, regarding dates, pay 
levels, and positions numbers, the personnel file was 
considered to be the accurate source. A list of the variety 


of documents that may be found on a personnel file is avail- 


able in Appendix A. 


17 Personnel files were held at AGS head office for 
employees on strangth dating back to 1978: The files of 
employees terminating before 1978 are stored in a warehouse 
managed by the Records Management Branch of AGS. 
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Position cards hold basic personal data on each 
employee, and were used to relate individual personnel to 
specific positions on the establishment. Position cards are 
held separately from the personnel files until the employee 
terminates, at which time the cards are added to the file. 
The cards provided the most concentrated information on po- 
sitions held by the employee and the respective effective 
dates. 

Pay Unit rotary card files were used by pay clerks to 
provide a convenient listing of each employee handled by the 
pay unit. The cards held minimal information but they were 
useful in providing commencement and termination dates for 
employees that were transferred to other departments, as 
well as the name of the receiving department. 

Attendance cards were occasionally useful to confirm 
the employment of a person that was on extended sick leave. 
There was only one instance of this in the Systems Group 
study. 

Quarterly reports are produced by each of the branches 
in the Systems Group, and provide, amongst other things, a 
summary of staff movements during the three month period 
being reported. Often the quarterly report would provide 
more exact details on an employee’s termination than would 
the personnel file. For example, the quarterly reports often 
listed a terminating employee’s new employer, while the 
personnel file only contained a general letter of 


resignation that merely described the expected last day of 
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employment with the government. In these cases, the informa- 
tion provided by the report was used in the employee 
profile. 

Monthly staff reports have been produced through the 
years covered by the study, listing the Systems Group 
employees by level and branch. The personnel files often 
omitted specific mention of the branch in which the employee 
worked, and so information from the monthly reports was used 
in preference. 

Manager’s files sometimes contained memos to or from an 
employee regarding relocation provisions, transfers, or 
terminations, and this information was used to confirm or 


expand upon that derived from other sources. 
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4. ANALYSIS 
The data gathered for the five and one-half year period of 
the study revealed 217 individual employees that had 
occupied at least one programmer or systems analyst posi- 
tion. In order to facilitate analysis, the total time was 
broken into eleven six-month periods so that data from 
forecasting models could be tested against individual 
periods. The choice of a time interval is important for 
modelling considerations since it must be long enough to al- 
low personnel movements to occur, but short enough that 
there are as few multiple movements as possible. '® Most 
promotions in the Systems Group would occur a minimum of a 
year from the last promotion, given current recruitment and 
classification standards, and transfers would be expected to 
last longer than six months, so a six-month interval should 
prevent the occurrence of multiple movements. The choice of 
a six-month interval was most useful for the purposes of 
testing the manpower models discussed in Chapter 5, but it 
did not prove to be the best time division for the analysis 
of the data collected. After the analysis had occurred, it 
was noted that seasonal effects were noticeable in 
recruitment activities, and to some extent promotions may 
have been effected. This problem oona be overcome by merely 
regrouping the data into one year periods. 


PeeSangi Markee tand Gany PD inoOnpiedr em eds....9Rersonne! 


Management: A Computer-Based System, (new York: Petrocelli 
Books, 1978). pw. 77. 
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Alberta Government Personnel Regulations state that if 
an employee commences on or before the fifteenth day of a 
month, they are considered to have started on the first day 
of that month for the purposes of evaluating seniority and 
pay increments. 18 This convention was followed in the 
analysis. To measure the length of service of an employee, 
their time of employment with AGS was broken down into 
half-month intervals. The intervals were determined on the 
basis of the calendar month: the first to the fifteenth days 
of the month constituted one interval, the sixteen day to 
the end of the month constituted a second interval. An 
employee starting at any day during an interval was 
considered to have been on strength for the whole of the 
interval. Since this arbitrary mechanism could bias the re- 
sults slightly in favor of longer periods of employment, an- 
other convention was followed: if an employee terminated on 
any day during a half-month interval, they were considered 


not to have worked any part of that interval. 2° 


19 General Pay Schedule Regulations, Part 3, Bargaining Unit 
Official Pay Plan, "Personnel Manual of Bargaining Unit 
Employees", Alberta Personnel Administration (1981), p. 4. 
20 Some examples may clarify these distinctions. 

An employee commencing March 14, 1979, was considered to 
have commenced on March 1, 1979, for length of service 
calculations. An employee commencing on March 31, 1979, was 
considered to have commenced on March 16, 1979. 

An employee terminating on March 14, 1979, was considered to 
have finished work on February 28, 1979. The termination 
date was considered to be the day following the last day of 
the employee’s presence at work: thus, if an employee's last 
day of work was March 15, they were treated as having termi- 
nated on March 16. As a result they would have had a 
one-half month interval of service during the month of 
March. 
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Complete data was not available for all employees. The 
length of service of four of the 217 employees could not be 
calculated due to lack of commencement and termination in- 
formation. Tombstone information, such as birthdate and 
education, was not available for a total of 15 of the 217 
employees because their personnel files could not be traced. 
In all cases, secondary information from other records was 
used whenever possible to allow for inclusion of the 
employees in the analysis. 

Although marital status was included in the study as an 
attribute to be recorded, the researcher found it difficult 
to ascertain accurately from the information Kept on file. 
An employee’s marital status could change during their term 
of employment without it necessarily being recorded. Because 
of current employment standards, an employer could not treat 
employees differently only on the basis of different marital 
status; therefore, no realistic recommendations could be 
made concerning the affects of this attribute. In light of 
these considerations, marital status was not included as 
part of the analysis. 

4.0.1 General Manpower Pool Characteristics 

Two concepts are fundamental to manpower analysis: 
those of stocks and flows. The stock is all of the personnel 
present within a group at one point in time. Flows are 
movements of personnel from one state to another between two 


points in time. Recruitment, terminations, promotions, 
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demotions, and transfers are all examples of flows. 21 The 
Systems Group manpower pool will be analyzed using both 
concepts. Flows will be divided into three categories: 
recruitment, terminations, and internal movements 
(promotions, demotions, and transfers). To analyze stocks, 
data was always taken from the first day of the period under 
analysis, before any movements had occurred. If a flow 
occurred at the transition point between one period and the 
next, the flow was considered to have occurred in the earli- 
er period. 

Despite the growth of data processing overall, the size 
of the Systems Group pool of employees has only increased 
frome73 te 93 in number during the total period of the 
study, showing a 27% total growth. (See Figure 10.) When 
contrasted with the 45% growth of systems in production in 5 
years, and a 620% growth in computer hour usage in 6 years 
(as per Figures 4 and 5), the difficulties the Systems Group 
has experienced in matching the data processing growth 
become more visible. The total numbers of employees on 
strength follows an erratic pattern, which is reflected to a 
lesser degree in the patterns of the numbers of employees in 
each branch. Production Systems and the Financial 
Administration Systems Branch show some growth in size, 
while Systems Support has remained relatively constant, and 
New Projects has diminished. 


21 David J. Bartholomew and Andrew F. Forbes. Statistical 
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FIGURE 10, NUMBERS OF EMPLOYEES ON STRENGTH, BY BRANCH, AND PERIOD 
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A breakdown of employees by levels shows some marked 
trends in the composition of the manpower pool. In April 
1976, Systems Analysts I’s, II’s, and III's comprised thre 
quarters of the pool, in approximately equal numbers. By 
1978, Systems Analysts III’s formed almost half of the 
manpower complement, and were by far the most dominant 
group. After 1978, the numbers of Systems Analyst III's 
dropped steadily while the numbers of programmers and 
Systems Analysts I’s and IV’s rose. In 1981, in terms of 
levels of employees, the manpower pool was more homogeneou 
in composition than at any point previous. (See Figure 11. 
Table 1 indicates the breakdown of manpower stocks into 
levels. Percentage figures show the proportions of each 
level have varied considerably through the period of the 
study. In 1978, Systems Analyst III’s comprised almost one 
half of the total population. Systems Analyst II’s formed 
the next largest proportion, and together the two groups 
constituted two thirds of the population. Management 
therefore had a solid base of experienced analysts. By 
April, 1981, the numbers of Systems Nea eters Spe Liias 
had dropped considerably in relation to the rest of the 
population. Numbers of Systems Analyst IV’s have risen 
strongly since 1980, which may offset the loss of 
experienced analysts at the lower levels. 

An analysis of both the age and length of service of 
manpower stocks shows that age is the more consistent 


attribute of the manpower pool. (See Tables 2 and 3.) 
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NUMBER OF EMPLOYEES ON STRENGTH 
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FIGURE 11. NUMBER OF EMPLOYEES ON STRENGTH, BY LEVEL, AND PERIOD 
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Although mean ages of employees fluctuate somewhat from one 
period to the next, the overal| change is not great. (See 
Figure 12.) The mean age of Systems Analyst IV’s has 
dropped, but since the numbers of S.A. IV's have changed 
considerably over the total period, the change in age may be 
due only to larger sample numbers. 

A graph of the mean length of service of manpower 
stocks shows some patterns emerging. (See Figure 13.) 
Programmers show a zigzag pattern that might be attributed 
to regular promotions out of the Programmer level into the 
Systems Analyst series. Most programmers commence in the 
April-September period, and are eligible for promotion one 
year later. A combination of new employees entering, and 
experienced people leaving during the April-September period 
would cause the mean length of service measurement to drop 
during that interval. In contrast, the October to March 
interval shows less movements, and therefore the length of 
service measurement increases. This is one area where yearly 
summaries of data are more likely to be appropriate. 

The zigzag pattern show for the programmer level is 
shown to a lesser degree by Systems Analyst I’s. Although 
seasonal recruitment and promotions occur in this level as 
well, the fluctuations are dampened by the presence of 
emp loyees who have entered the level through promotion from 
a Programmer position. The presence of Systems Analyst I's 
with previous experience as a programmer offsets the lack of 


experience of new recruits entering at that level. 
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Variations in length of service of Systems Analyst 
II's, III’s, and IV's are less regular. The drop in mean 
Fengthwon service of SA’TI’ sin 1980 cam be attributed to an 
influx of seven British recruits. All seven recruits were 
promoted to the Systems Analyst III level during October 
1980, to March, 1981, which caused a drop in the mean length 
of service of the Systems Analyst III’s and a rise in the 
mean length of service of the Systems Analyst II's. 

Systems Analyst III’s showed an increase in mean length 
of service for most of the total period, as did Systems 
Analyst IV’s. This may suggest a pooling or stagnation of 
experienced analysts at these levels. The different policies 
affecting promotions out of these two levels appear to have 
exerted a noticeable restraint on the employees in these 
categories until 1980 when British recruits were admitted to 
the work force, and the numbers of Systems Analyst IV posi- 
tions increased. Figure 14 indicates that the composition of 
manpower stocks in relation to recruitment source have 
changed considerably over the period of the study. For the 
first three years, the biggest proportion of employees have 
been recruited through open competition. For the latter part 
of the time period, stocks originating from that source 
dropped off considerably in proportion to those originating 
from school recruitment. The influx of British recruits is 
also noticeable. | 

Table 4 indicates the educational qualifications of 


manpower stocks throughout the period of the study. Despite 
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the changing proportions of levels of employees, and the 
changing emphasis on specific sources of recruitment, 
educational qualifications have varied little over the 
period of the study. The fluctuations might be affected more 
by the proportions of employees with unknown educational 
qualifications than be any other factor. 

Table 5 gives a breakdown of qualifications by grade. 
Employees holding diplomas are most visible at the program- 
mer level, where active recruitment occurs. Degree holders 
drop in proportion slightly as grade increases until the 
Systems Analyst IV level where there is an increase in 
proportions of those holding degrees. The jump is both 
within the grade series and relative to other education 
levels. 

Table 17 shows that proportions of males to females 
increases as grade rises, until the Systems Analyst IV level 
where the trend reverses. Overall, the proportions of males 
to females has dropped slightly during the period of the 


study. (Figure 22.) 


4.0.2 Recruitment 

Recruitment was analyzed primarily in terms of sources 
of incoming employees, and volume of incoming employees. 
Sources of employees were divided into six mutually exclu- 
sive categories, as follows: 
Re OPEN COMPETITION. This category included any 


non-government employee who entered AGS through regular 
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ongoing recruitment activities (as opposed to 
specialized school or overseas recruitment programs). 
SCHOOL RECRUITMENT. This category included only 
students hired through formal recruitment programs 
conducted through manpower centers at universities and 
technical schools. Students who applied directly to AGS 
and were interviewed as part of the regular ongoing 
recruitment activities were considered to have entered 
AGS through the open competition route. 

BRITISH RECRUITMENT. This category was only for 
employees hired through campaigns conducted in Great 
eotatain, 

TRANSFERS WITHIN ALBERTA GOVERNMENT SERVICES. Alberta 
Government Services employees who entered the Systems 
Group from other parts of the department qualified for 
this category. Examples of sources included the 
Technical Support Group from the Data Center, and the 
Planning and Policy sBranch.) Project clerks venterings the 
programmer-analyst series were also considered to 
belong to this category... 

TRANSFERS FROM GOVERNMENT DEPARTMENTS OTHER THAN AGS. 
Personnel who laterally transferred or were promoted to 
Systems Group positions from other government 
departments were included in this category. Boards and 
commissions were not considered to be departments, and 
therefore employees from these sources were considered 


to have entered AGS through the open competition route. 
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OF UNKNOWN. 

The categories were chosen to represent recruitment 
programs that were independent of one another, so that the 
relative impact of each program could be evaluated. 

Figure 15 represents an analysis of levels and sources 
of employees recruited during each of the six-month periods 
of the study. There were 150 commencements from April, 1976, 
to September, 1981, inclusive. Employees recruited through 
school programs almost always commenced during the April to 
September months, whereas employees entering through open 
competition provided a larger number of the commencements 
occurring during the months of October to March. The 
seasonal variation in sources is reflected by a comparable 
variation in the classification levels of the employees 
hired. Periods of high school recruitment show large numbers 
of Programmers and Systems Analyst I’s commencing. Periods 
of greater open recruitment show larger numbers of employees 
commencing at the Systems Analyst II and III levels. During 
the entire period of the study, only four employees 
commenced at the Systems Analsyt IV level. Since April, 
1977, the number of commencements was always higher in April 
to September periods than October to March periods. 

Each level of employee tended to originate from one 
source more than others. Figure 16 shows a breakdown of the 
150 commencements, by classification level and source. Of 
the 59 Programmers that commenced, 42 entered through school 


recruitment programs. Forty System Analyst I’s commenced; 28 
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of whom entered through school recruitment. Of the 27 
Systems Reet II’s that commenced, 14 entered through open 
competition. Eleven of 20 Systems Analyst III’s were 
recruited through open competition. Two out of four Systems 
Analyst IV's transferred in from other provincial government 
departments. Alberta Government Services provided a strong 
secondary source of programmers, and British recruitment 
provided a good secondary source of Systems Analyst II's. 
The average age of the recruits commencing increases as 
the classification level increases. (Table 6.) The 
differences between one level and the next is in the order 
of one to two years, except in the case of the difference 
between Systems Analyst II’s and III’s, which is almost six 
years. Age distribution of employees commencing as 
Programmers and Systems Analyst I’s are skewed left, while 
Systems Analyst II’s and III’s show a more symmetric distri- 
bution. (Figure 17.) This may be partially explained by the 
emphasis on school recruitment of Programmers and S.A. I's 
as opposed to recruitment of S.A. II’s and III’ s through 
more open markets.Systems Analyst IV’s show no distinctive 
pattern, but the category has only a small sample size, and 
the results would not provide as meaningful a comparison. 
The proportions of males to females increases steadily 
as the classification level increases, (Table 7) until 
reaching the Systems Analyst IV level. Again, the small 
numbers of Systems Analyst IV’s prevent the data for that 


level from being equally useful in the analysis. 
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FIGURE 17. AGE DISTRIBUTION OF EMPLOYEES AT COMMENCEMENT 
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4.0.3 Internal Movements 

Internal movements include promotions to a higher 
grade, demotions to a lower grade, and transfers from one 
branch to another at the same grade. No demotions occurred 
during the period of the study. Table 8 shows that lateral 
transfer movements were small relative to the total 
population. Thirty eight lateral transfers in total took 
place during the period of the study, almost half of which 
were at the System Analyst III level. It might be postulated 
that transfers were more common at that level because 
promotions became more difficult to obtain due to 
restrictions on Systems Analyst IV position. 

A total of 175 promotions occurred during the period of 
the study (Table 9) within the programmer analyst series. 
(Figures also show that twelve Systems Analyst IV's were 
promoted out of the analyst series. These were included only 
for the sake of comparison since they are technically 
considered to be terminations out of the series.) Age data 
and length of service data by level (Tables 10 and 11) do 
not show any significant patterns, although this might be 
attributed to the small numbers of occurrences. 

Proportions of males to females increases as the grade 
increases until the Systems Analyst IV level, where the 
trend reverses, (Table 12), in much the same manner as 
proportions varied for manpower stocks. 

Data depicting the educational qualifications of 


employees promoted (Table 13) show that degree holders, and 
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employees with various courses formed greater proportions of 
employees promoted as the classification level increased. 
Employees with diplomas were decreasingly represented at 
hhigher levels. 

Table 14 shows that employees entering the system 
through open competitions formed a larger part of the 
promotions as the grade level increased whereas employees 
recruited through school recruitment were represented in 
decreasing proportions. This may be partly explained by the 
fact that employees recruited through open competitions were 
more likely to enter at a higher grade in the beginning, 
whereas school recruits always entered at the programmer or 


Systems Analyst I level. 
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4.0.4 Terminations 


) 


Terminations were analyzed primarily in terms of 


volumes of outgoing employees and their destinations. 


Reasons for termination were divided into seven mutually ex- 


clusive categories: 


Ale 


EMPLOYMENT REASONS. 

a. Promotion to Management Position (Senior Officer 
position) within the Systems Group. 

OF Transfer or promotion to a non-Systems Group posi- 
tion within Alberta Government Services. 

Ge Transfer or promotion to a pOCTCnii ft a 
provincial government department other than AGS. 
(This did not include transfers or promotions to 
boards and commissions; these movements are 
considered to be part of category (d) since boards 
and commissions are not administered as part of 
the regular provincial government structure. ) 

(oie Acceptance of employment outside of the Alberta 
Government. 

FAMILY REASONS. This category included employees termi- 

nating because of their spouse’s transfer to another 

geographical location, or an employee deciding to stay 
home to care for children,. 

PERSONAL REASONS. This category included employees who 

terminated work to return to school full-time, 

employees who terminated for health reasons, and 


employees who terminated without other emp loyment 
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already arranged. 
4. UNKNOWN. 

The categories were chosen by considering factors that 
would be under varying degrees of employer control. For ex- 
ample, an emp loyer would not have a lot of control over the 
transfer of a spouse, but an employer might have control 
over job conditions that might be major factors behind an 
employee’ s decision to take a job assignment elsewhere. 

A total of 130 terminations occurred over the five and 
one-half year period of the study. A breakdown of 
terminations by time period reveals no particular patterns 
(Figure 18), although numbers terminating each period varied 
less than the numbers commencing each period. 22 

A breakdown of terminations by level and destination 
showed that other employment became increasingly dominant as 
a termination destination for levels up to and including 
Systems Analyst III’s. (Figure 19) Systems Analyst IV’s most 
often left the analyst series by promotion into a management 
position in Alberta Government Services. 

The mean age and mean length of service of departing 
employees increased as the classification level increased 
(Table 15), which could be reasonably expected. Ages of 
employees departing from a particular level, however, were 


much more consistent than the length of service of the 


22 Mean commencements per six-month period equalled 13.64 
with a standard deviation of 7.34. Mean terminations per 
six-month period equalled 11.82 with a standard deviation of 


3.84. 
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FIGURE 18. NUMBERS OF EMPLOYEES TERMINATED, BY LEVELS AND 
DESTINATIONS, BY PERLOD 
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FIGURE 19. 
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employees especially at the Systems Analyst III and IV 
levels. (Figures 20 and 21) Proportions of males and females 
varied from level to level in no apparent pattern (Table 
16% 

Terminations can be compared back to commencements to 
get additional perspective on how these flows might be 
affecting the Systems Group. Figure 22 shows that females 
contributed increasingly to commencement s compared to males 
during the most recent four years, especially relative to 
their proportion within total manpower stocks. In addition, 
they tend to form a smaller part of the terminations. The 
net effect is an overall increase in the proportions of 
females to males. 

The ratio of commencements to terminations overall is 
H0/1308or— 1.415.) Table 17> andicates that diploma holders 
have the highest ratio of commencements to terminations, 
both compared to other educational designations, and to the 
average ratio. Degree holders have a sligher lower ratio 
than average. A comparison of commencements to terminations 
of the basis of recruitment source shows more striking 
differences (Table 18). Employees recruited from within 
A.G.S. show a high ratio of commencments to terminations 
while employees recruited through open competition or 
transfers are more likely to leave than to enter. For an 
organization concerned with retention of employees, it may 
be worthwhile to evaluate the success of recruitment 


programs through the use of figures such as these. 
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FIGURE 20, AGE DISTRIBUTION OF TERMINATIONS, BY LEVEL 
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5. SIMULATIONS 

A variety of models have been developed to simulate the 
behaviour of manpower pools. Early models dealt only with 
the phenomenon of wastage (terminations). Assuming that 
wastage was related to length of service, for example, 
‘analysis could be made of the completed length of service 
distributions of a group of employees (i.e. a distribution 
of how long each employee had worked before terminating), 
and from the data a model could be built using some 
mathematical function to approximate the distribution. A 
variety of mathematical functions have been proposed, with 
varying degrees of success. 23 Most of the models are 
derived out of weohont: analysis, that is, analysis of a 
large homogeneous group of employees, often numbering 1000 
or greater. The lack of a large homogeneous population 
precluded the possibility of using one of this class of 
models for the Systems Group. 

A second series of models were developed to simulate 
heterogeneous systems where employees are separated into 
group such as grade or age categories. These models 
incorporate concepts of both stocks and flows. The choice of 
a model in this series depends on the restraints on the 
systems to be modelled as well as on the assumptions made 
about the individuals within the system. Two distinct kinds 
of models emerge from the background assumptions. The first 


23 David J. Bartholomew and Andrew F. Forbes, Statistical 


Techniques for Manpower Planning, (Chichester, England: John 
Wwitlevywandmoonce elitd.. 19/9)., pps 4/4355: 
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set of models, Markov models, are based on the assumption 
that there is no restriction on the numbers of levels and 
positions that may be filled, and that movements will occur 
regardless of the numbers present at a level at any one 
time. Such a flow is considered to be a "push flow". 24 A 
second class of models, renewal models, is based on the 
assumptions that available positions are fixed in number, 
and that movements occur only as vacancies occur. These 
models are based on "pull flows". Bartholomew and Forbes 


compare the flows as follows: 
"Flows can...be classified according to whether the 
impetus for a move lies at its starting point or at 
its destination. Thus if an individual moves into a 
higher grade because it was necessary to fill a 
vacancy arising at that level we can think of the 
person as being pulled into the higher grade. If, 
on the other hand, the move to the higher grade is 
automatic as a result of acquiring a new 
qualification the move takes place because of an 
even occurring at the point of origin. Such flows 
are called push flows. 

This distinction between push and pull flows 
is often not as clear-cut as this account might 
suggest. There can, for example, be both a push and 
a pull element involved in a move as when a vacancy 
arises which can only be filled by a suitably 
qualified person.... 

Wastage will always be treated as a push flow 
on the ground that its statistical characteristics 
can be adequately described in terms of factors 
concerning the present state of an individual like 
sex and length of service...Promotion, transfer, 
and recruitment can be treated in either way 
according to the type of system being modelled." 25 


Two factors make Markov models more appropriate for the 
Systems Group than renewal models, in terms of the 


theoretical basis. The first consideration is the growth 


24 A. R, Smith, Manpower Planning in the Civil Service, 
(London: Her Majesty"s Stationery Service, 1976), p. 79. 
Sa 


25 Ibid., p. 
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attempted by the Systems Group during the period of the 
study, which has diminished the limitations on the numbers 
of positions available. The continuing presence of vacant 
positions mean that movements are not restricted. The second 
factor is the Systems Group use of the growth-series classi- 
fication structure. Promotions occur when the individuals 
are ready to be promoted rather than when a position becomes 
available. Only Systems Analyst IV positions are filled on 
the basis of vacancies rather than attainment of 
qualifications. Since they have constituted only a minority 
of positions through much of the study, the use of a Markov 
model would be more suitable. 

A third class of models consist of individual 
Simulation models where the behaviour of each member of the 
system is simulated using random numbers. A disadvantage 
cited is that it is difficult to gain the degree of insight 
into a complex system which a simpler mathematical model 
affords. 2& Due to the exploratory nature of this study, a 
simple system would be a more effective starting point to 
gain overall perspective. 

Markov chain models assume that each person in the sys- 
tem has a given probability of making any particular move, 
that individuals move independently, and with identical 
probabilities that do not. vary over time. 27 There are three 


kinds of movements that may be made: a person may stay where 


26 Ibid., pp. 10-11. 
2 Tl bce Mippag0 37 - 
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they are (sometimes called a transfer when viewed in 
connection with this kind of model), they may move to an- 
other grade (promotion or demotion), or they may leave the 
system entirely (termination or wastage). The probabilities 
of movements can be determined empirically through analysis 
of historical data, or they may be hypothesized. 

Markov models start with current numbers of employees 
present in each category, and then proceed through an 
iterative process where for each period movements are first 
calculated and then recruitment into the system is added. 
When recruitment and movement parameters remain fixed, ex- 
pected values of results would eventually converge to 
limiting values on the system. The systems may be modelled 
almost for an indefinite period of time. 

A disadvantage of the model is that feedback effects 
cannot be incorporated, and so forecasts would be 
increasingly unreliable as the length of time modelled 
increased. 

Several versions of a Markov simulation model were 
developed, using different measures of internal movements. 
Each model required the following inputs: 

Lg. The beginning day of the six-month period providing the 
basis for the simulation. 

2h The number of six-month intervals to be forecasted. 

3. The numbers of employees on strength aby <class if ica- 
tion, at the beginning of the period. 


4. The numbers of employees, by classification, recruited 
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during the six-month period. The numbers could be actu- 

al recruitment figures, or other figures (for example, 

planned numbers to be recruited). 

an The numbers of employees, by classification, terminated 
during the six-month period. (The numbers could be ac- 
tual or expected numbers. ) 

Models differed only in terms of the data used to 
‘depict internal movements (promotions and demotions). The 
first model used actual or expected data from the six-month 
period that was acting as the starting point for the 
simulation. Using the actual data, the model calculated 
movement percentages which were then used for the 
forecasting calculations. A second model used historical av- 
erage movement percentages derived from the entire five and 
one-half year period of the study. The percentages were ap- 
plied to stock Ae he provide approximate numbers of 
employees moving internally, as well as to the forecasting 
calculations. A third model used average movement data 
derived from the last year of the five and one-half year 
period of the study. Appendix E contains sample simulation 
output. 

The three kinds of inputs differ in terms of the 
underlying assumptions about the nature of the processes 
affecting the manpower pool. The first model, using only the 
most recent six months of data, assumes that the manpower 
pool is undergoing changes that may only be reflected 


accurately by current data. The model using five and 
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one-half year averages is based on the assumption that the 
manpower pool is stable and relatively unchanging in how 
movements occur; thus, data from a longer period will be 
more accurate since it provides a broader base to help 
Flatten small variations from period to period. The third 
model, using data from a one-year period, is based on the 
assumption that seasonal variations exist that are yearly in 
nature. The third assumption is likely the most accurate. 
Recruitment showed variations from summer to winter. The 
manpower pool did not show enough consistency in attributes 
over the total period of the study to substantiate the 
assumption of stability for the entire period. A model using 
one year of data should therefore have a greater likelihood 
of predicting movements accurately. 

The models were tested for goodness of fit using 
predictions based on 1976 and 1977 data against actual data 
in subsequent periods. The Markov models work with matrix 
calculations but they can be restated in such a manner that 
they can be treated as a standard multiple regression. 
Accordingly, the statistical tests used for goodness of fit 
were those for a multiple regression formula with six 
degrees of freedom (representing one outside point of entry 
into the system and five levels of positions within the sys- 
tem). Multiple correlation coefficients were measured for 
predictions for each grade of employee as well as total 


employees. See Table 20 for a summary of results. 
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None of the models were consistently successful in 
predictions for all grades at once. Models using yearly av- 
erage data for recruitment might have been expected to be 
stronger because this would dampen seasonal variations in 
recruitment, but this was not borne out by the two trials. 
Models using average or period specific movement data both 
had varying degrees of success in prediction. The relatively 
small numbers of employees present in some grades may partly 
account for this since a slight variation in movement rates 
would have a big impact over time. Overall, the Systems 
Group tends to be small, and therefore is correspondingly 
difficult to model accurately. 

The models may merely need more historical data than 
that from a five and one-half year period to help accurately 
allocate movement probabilities. One may also speculate that 
changes occurring outside the system, such as changes in the 
labour markets, have an impact on the system. 

Despite the limited predictive success of the model, it 
may still serve a useful purpose in helping management 
evaluate long-range effects of present decision. A change in 
recruitment policies for a specific grade, for example, may 
be evaluated by inserting new recruitment figures into the 
input data. As mentioned previously, over an extended number 
of iterations, expected values would eventually converge to 
limiting values, and the long-range impact of the change 


could be assessed. 
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The models only used numbers of employees in specific 
positions as the basis of prediction for movements. The 
assumption is that any employee at a specific level has a 
certain probability of moving from that position during a 
period. Each employee at that level has an equal probability 
of moving. To simulate the movements the model uses a matrix 
representing the movements based on this single attribute. 
Were sufficient data available, models could be developed 
using matrices incorporating more characterisitics. For ex- 
ample, movements could be predicted on the basis of age and 
length of service in the organization as well as presence at 
a specific level. More complex models might be more 
difficult to manipulate, but they would have a greater 
chance to predict movements accurately due to the tacit 
incorporation of factors directly relating to an employee’ s 


likelihood to move from a position. 
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6. CONCLUSIONS AND RECOMMENDATIONS 

A limitation arises out of the use of numerical 
techniques as the primary means of analyzing a population. 
This limitation is best described by A. R. Smith: 

"Any analysis of the trend of numbers over time im- 

plies that an association between time and numbers 

is suspected. In general it is merely descriptive 

and has little or no explanatory power in the sense 

of indicating the underlying reasons why numbers 

have changed the way they did. 28 

A statistical approach can be a necessary but not 
sufficient means of analyzing manpower systems. The lack of 
large numbers in the Systems Group increases the problem 
Since the lack prevents accurate modelling with the current 
limited data available. A limited understanding of the 
under lying processes may prevent interested parties from 
interpreting results correctly, as well. To some extent, 
management must first work back to determine what areas it 
wishes to control, and what Kinds of information it needs to 
fully assess tne processes occurring in those areas. In 
general terms, the Systems Group has already established a 
general framework of manpower policy, based on broad 
departmental goals. 

Alberta Government Services issued a series of five 


management priorities for 1981-82 in its annual statement of 


28 A, R,. Smith, Manpower Planning in the Civil Service. 
(london: Her Majesty’s Stationery Service, 1976), p. 39. 
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goals. The second priority listed for the department was to 
“ensure that the department's current and future manpower 
requirements are met through the best combination of 
employee development and recruitment from internal and 
external sources, in a way that will allow the Department to 
continue to meet its established goals and objectives". The 
Systems Group has used these priorities as the basis for a 
set of two-year objectives which focus on staff development 
and manpower planning, planning and organization, and two 
other areas. There are goals to establish a manpower plan, 
develop and implement recruiting strategies, review and 
establish career plans, review Key personnel issues, and to 
establish a training and career plan for all professional 
staff. 2% This does not represent a radical change in the 
department’s or the Systems Group’s goals, since elements of 
these objectives have appeared in statements issued in pre- 
vious years. However, there is a trend to increased emphasis 
on human resource planning as a primary rather than 
secondary goal. 

In order to develop effective policies in human 
resource management, one concept that may be used is that of 
control points. There are three basic sets of control points 
where management may influence personnel: points of entry 
into the system, points within the system, and points of 
exit from the system. Departmental goals emphasize concerns 


29 Alberta Government Services, Information Services 
Division, Computer Systems Group, "1981/82 Goals", May, 
1981. 
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over the first two areas, but neglect the third. Yet, 
analysis of the Systems Group manpower pool shows that a 
better understanding may be gained if all points are 
considered. For example, recruitment programs may be better 
evaluated if some consideration is given to retention 
patterns of employees from specific sources as well] as total 
numbers recruited. 

Concerns have been expressed in the Systems Group over 
its inability to grow fast enough to Keep pace with the data 
processing industry, and over the loss of exper ienced 
personnel. Regrettably, this study provides little direct 
information leading to how they may solve these problems, 
but the data does have the potential of providing a focus 
for some areas of future consideration. 

The task of gathering data for this study was complex 
and time-consuming because of the lack of integrated infor- 
mation in departmental records. The costs to the 
organization of gathering this information on an ongoing 
basis would be high compared to the potential value of the 
information gained. A more restricted selection of informa- 
tion would probably serve the needs of the organization 
better. The first decisions that management must make is 
what areas they wish to control, which have implications on 
that data that must be gathered. A decision to continue to 
emphasize recruitment will require information on 
recruitment sources and qualifications of personnel entering 


the system. A decision to control terminations more closely 
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might suggest collection of length of service data. 

It is recommended that the Systems Group emphasize the 
importance of a perspective that allows for control of 
terminations as well as recruitment and employee 
development. Information that would be most useful in 
analyzing terminations would not come from departmental 
records, however, but from a program of exit interviews that 
determines more carefully why a perosn was leaving. Length 
of service, recruitment source, education, and other related 
data can still be gathered from secondary sources but there 
needs to be more direct research into why employees termi- 
nate. 

The efficacy of recruitment programs could be better 
judged by the inclusion of some retention criteria in the 
definition of success. Although this information could be 
derived from current records, it might be more easily 
gathered through exit interviews. 

The simulation models developed for the Systems Group 
require relatively simple data that can be gathered easily. 
Counts of recruitments, promotions, terminations and 
manpower stocks every six months would require relatively 
little clerical labour, and the possession of the data would 
ensure that the models could be used for policy evaluation 
at the least. Over time, the additional data may help to 
give a more reliable basis to calculations so that the 
models are better in their predictive ability. Although the 


models are capable of simulating a manpower system for up to 
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Firty years (100 intervalissofvsixemonths each), it is 
recommended that the simulations be kept to a shorter period 
(eg. 3 years) for predictive purposes, and perhps five to 
ten years for the purposes of policy evaluation. 

As the amount of data available increases, models 
should ideally be expanded to incorporate more factors such 
as length of service or salary level. More meaningful and 
specific personnel policies could be developed if there was 
a greater understanding of how specific factors such as 
these were related to personnel movements. It is hoped that 
an ongoing collection of information would eventually lead 
to a sufficient bank of data to more accurately pinpoint 


significant factors. 
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APPENDIX A. SOURCE DOCUMENTS 


Following is a list of the majority of forms that may 
be found on a personnel file of an individual employee. All 
forms use the employee name as a key reference. Although 
each form holds a variety of pieces of information, only the 
information that potentially could be used in the study is 
mentioned. 


6.0.0.1 Recruitment Forms 
PAOQ1--APPLICATION FOR EMPLOYMENT: Name, date of birth, 
education, source (how became informed of competition, 
competition number). 

PAO54--OFFICIAL OATH 

LETTER OF OFFER: Effective date of commencement, position 
type, branch. 

RESUMES: Date of birth, marital status, education. 

RETURN SERVICE AGREEMENT: Provision of assistance in 
relocation. 


6.0.0.2 Salary and Position Administration Forms 
AGSi210-==NOTICE* OF TERMINATION? OFR* SALARTEDAEMPLOYEE: 
Reason for termination (categorized into resignation, 
dismissal, retirement, sees additional comments. 

AGS1223--REQUEST FOR INCREMENT DECISION AND/OR RATING FORM 

Aol o102--PAY ROLE POSTTLION: CONTROL: Budget information 
(Branch), position number. 

ARGS 1i4=--PAYROELY EMPLOYEE. STATUS RECORDER Posi tion: number, 
date of birth, appointment information, leave of 
absence information, employee salary control informa- 


tion. 

Alone -- PAY ROLL VEMPEOYEE  SIATUS UPDATE: Appointments intor= 
mation, personal status. 

mAs. 20--PAY ROLL EXCEPTION. PAYMENT, 

AFIS123--TERMINATION OF SUPPLEMENTARY PAYMENT: Position num- 
ber, date of termination. 

AFIS1000--PAYROLL REGISTER (SUPPLEMENTARY): Termination 


date. 

AFIS1020--NOTICE OF ANNUAL SALARY: Name, position number, 
grade, and period. 

DPC--NOTICE OF TRANSFER: Old position and class number, new 
position and class number, type of change (categorized 
into promotion, demotion, and transfer), effective date 
of change. (Form is no longer in use.) 

DPC103--NOTICE OF COMMENCEMENT OF EMPLOYMENT: Date of birth, 
grade, dependents, sex, marital status. 

DPCT04—=-NOTICE OF CHANGE: OF (EMPEOVMENT SOR SAGAR eR ATES 
Change due to reclassification, transfer, promotion, 
performance, and long service (service over six years 
at top salary level for that classification). 

DPC114--NOTICE OF EMPLOYEE DEDUCTION 

DPC131A--NOTICE OF VACATION ADVANCES 

DPC624--POSITION ESTABLISHMENT STATUS 

PAO33--EMPLOYEE’S RECORD: Birthdate, marital status 
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(categorized into single, married, widow(er)), sex, 
class number, position number, grade and period, effec- 
tive date, remarks. 

PAOCS--EUSTTION CLASSIFICATION NOTICE: Class mumber, grade 
and period, title, position number. 

TD VSS EMPLOVYEE’S TAX DEDUCTION RETURN: Name, ‘date of birfh;, 
name and address of spouse, number and names of 
dependents. 


6.0.0.3 Benefit Administration Forms 
AHC110--GROUP NOTICE OF CHANGE: Addition of spouse. 

AHC199--NOTICE OF EMPLOYEE GROUP COMMENCEMENT AND 
TERMINATION 

AEBERTA PENSION ADMINISTRATION PF2--DESIGNATION OF 
BENE RUCIDAR Y 

FORM 14--BLUE CROSS: Change of dependents. 

poawee2s0>-BLUE, CROSS TERMINATION NOTICE 

DECIN\O-=NOTLICE OF ASSIGNMENT 

DPCiV2/--NOTICE OF CANCELLATION OF ASSIGNMENT 

GREAT WEST LIFE M58A: Change of name of insured, change of 
name of insured’s present beneficiary. 

GROUP LIFE INSURANCE--OPTION FORM: Date of birth. 

GROUP LIFE INSURANCE M+E/GL1-4: Termination, date of birth. 

GROUP INSURANCE APPLICATION CARD M531: Beneficiary and 
relationship. 


6.0.0.4 Miscellaneous Documents 
AGSI231--REQUEST FOR ACTING INCUMBENT PAY 

DPG106—-NOTICE OF CHANGE TOF “PERSONAL SPATUS:” Change of birth 
date, change of employee number, change of marital 
status. 

DEGAUSA>-NULICE OF ABSENCE 

DPC129--PAYROLL TRUST ACCOUNTS NOTICE OF REFUNDS 

PAO5--EMPLOYEE PERFORMANCE RATING FORM 

PAOQ10--ATTENDANCE RECORD 

PAO702--PERFORMANCE APPRAISAL 

MEMOS: Memo of resignation, requests for leave of absence, 
and so on. 
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APPENDIX C. SAMPLE SIMULATION OUTPUT 


The first page of the simulation output summarizes the 
data used as the basis of the simulation. The first table 
depicts the employees on strength at the beginning of the 
period, and the recruitment and terminations that have 
occurred Quring the six-month period. Total numbers for each 
line are calculated by the program. The second table 
summarizes the internal movements that occurred during the 
period. The table is read from left to right. For example, 
the first row indicates the movements of any programmers 
during the period. Those having the destination of 
"Programmer" have continued at their present level. Those 
having the destination of "Systems Analyst I" have been 
promoted during the interval, and so on. The percentages 
shown in brackets are calculated by dividing the numbers of 
programmers arriving at a particular destination by the 
total number of programmers present at the beginning of the 
interval. Rounding errors may prevent the percentages from 
add ing up toy 100). 008 

The first model derives percentages from the actual 
numbers of personnel that have moved during the period. The 
other models use average percentages and actual stocks of 
personnel to calculate approximate numbers of internal 


movements. Rounding problems caused by the conversion of 
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calculated real numbers to integer format result in less 
accuracy of the numbers of personnel moved; the numbers are 
provided only as a guide to aid in the comprehension of the 
movement percentages. 

The first page of the simulation output ends with a 
line describing the forecast period of the simulation and a 
description of the movement rates used in the calculations 

The second page of the simulation output depicts the 
forecasted results for future time periods. Interval "0" 
represents the current period that has acted as the basis 
for the simulation calculations. The integer numbers for 
each classification stand for the numbers of employees at 
that classification at the beginning of the interval. The 
percentages in brackets incicate the proportion of the 
employees at that classification relative to the total num- 
ber of employees present at the beginning of the period. 

Each subsequent line of the forecast indicates the 
numbers of employees expected to be present at each level at 
the beginning of the period. Again, the percentages beside 
each number Mcnicane the proportion of employees at each 
level relative to the total numbers of employees forecast 
for that period. The percentage figure beside the total num- 
ber of employees forecast is derived from comparing the 


total number present at each interval to those of the 
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